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SUBTZSTEM NAME: AFT REACTION CONTROL SYSTEM (RCS) | '
- REVISION 1 2 12/12/89

PART NHAME PARET WUMBER
VENDOR NAME VENDOR NUMBER
SRU : CONNECTOR, FLEXIBLE 73P550015-1006

10080253-101,102
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EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
CONNECTOR FLEXTBLE, GIMBAL JOINT.

QUANTITY OF {IKE ITEMS: 12
3 PER PROP TANK

FURCTION:®

AN EXTERNALLY CONSTRAINED BELLOWS {UNIVERSAL SOCKET JOINT ASS'Y) IS
PROVIDED FOR THE PROPELLANT TANK OUTLET LIRES TO ALLOW MOVEMENT DURING
PRESSURE SURGES, COQNNECTING TUBES ARE WELDED TO THE BELLOWS AMD TD THE

PROP LINES.
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) REVISIONd 2 12/12/89
SUBSYSTEM: A"T REACTION CONTROL SYSTEM (RCS)
CRITICALITY OF YHIS

ITEM NAME: COMNECTOR, FLEXIBLE FAILURE MODE:=1/1
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FAILURE WODE:
STRUCTURAL FAILURE, EXTERNAL LEAKAGE

MISSION PHASE:

PL PRELAUNCH

LG LIFT-GFF

0o DN-DORBIT

Do DE-ORBIT '
LS LANDING SAFING

VERICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMEIA
103 DISCOVERY -

: 104 ATLANTIS

CAUSE:

FATIGUE, SHOCK, HANDLING INADEQ WELD PENET, INCOMP FUSION, FOROSITY,
CORROSION RESULTING IN PIN HOLE LEAK THRU CONVOLUTE, PRGP & BI-FPROP
EXPOSURE PRESS SURGE, FLOW INDUCED YIB, FLT, VIB, INSTALLATION DAMAGE.

CRITICALITY 1/1 DURING IKTACT ABORT OMLY? MO

-*----"""“-—-r------—-—-—-—-—---t-——---——wn---a--a-——--——--_-_--._.____..._ ___________

REDUNDARCY SCREEN A} H/A
' B) N/A
C) H/A

:?SSIFAIL RATIOMALE :
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(A) SUBSYSTEM:
SUBSYSTEM DEGRADATION = LOSS OF PROPELLANT.

(B) INTERFACING SUBSYSTEM(S):
DEGRADATION OF INTERFACE FUNCTIOR - POSS CORRDS DAMAGE WITHIN POD AND
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ﬂPEERSE AFFECT ON TPS (MOLECULAR VEKTING). LEAXAGE OF PROPELLANT INTO
0. .

{C) MISSION;
LAUNCH DELAY OR ABQRT DECISION.

{D) CREW, VEHICLE, AND ELEMENT{3):

FOSSIBLE LOSS OF CREW/VEHMICLE IF LEAK RESULTS IN EXCESSIVE LOSS OF
PROPELLANT DR EXPLUSIVE HAZARD. OVERPRESSURIZATION OF POD MAY DLCUR.
LOSS OF PROPELLANT FOR ET SEP/ENTRY.

(E} FUNCTIONAL CRITICALITY EFFECTS:

------------------------------------------ ——— - N W T -

(A) DESIGN:

QUAL PLY 304L BELLOWS EXTERNALLY CORSTRAINED BY GAMBLED INCDMEL 730
HOUSING IS USED WHEM A STMGLE PLY WOULD BE ADEQUATE FOR THE PRESSURE
LOAD, MECHAMICAL STQPS LIMIT MOVEMENT, FLOW INDUCED VIBRATION AMALYSIS
AND STRESS ANALYSIS ARE CONDUCTED TO VERIFY ACCEPTABLE DESIGN. THE
EXTERNAL CONSTRAINT (UNIVERSAL SOCKET JOINT ASS'Y) WQULD TEND TO LIMIT
ARY GROSS PROPELLANT LEAX IN EVENT OF BELLOWS FAILURE., F/5 IS 1.5.

(B) TEST: :

ITEM WAS USED DURING SYSTEM EVALUATION TESTS DURING WSTF HOT FIRING
TESTS AND JSC VIBRO-ACOUSTIC TESTING ALLOWING EVALUATION UNDER
SIMULATED MISSION USAGE COMDITION,

QUAL TESTS INCLUDE HIGH & LOW TEMP TESTS, VIBRATION AT ANTICIPATELD
MISSI0N COMDITIONS QPERATING LIFE UNDER F1OW, PRESSURE, REQ'D
CONDITIONS OF ANGULATION AND TEMP/ AND A BURST TEST, ATF TESTS INCLUDE
PROOF PRESSURE, LEAKAGE, AND FUNCTIONAL TESTS, MANUF-IN-PROCESS
INSPECTIONS ARE ALSO CONDUCTED., FLOW INDUCED VIBRATION ANALYSIS IS
ALSQ COWDUCTED.

OMRSD PERFORMS THE FOLLOWING: PROPELLANT SAMPLING THE SECOND FLIGHT
ARD ON A CONTINGENCY BASIS. STATIC AIR SAMPLE FOR THE MOD/POD EVERY
FLIGHT AND ON A CONTINGEMCY BASIS. TOX{C VAPOR LEAK CHECK OF THE
PROPELLANT TAMKS FOR THE FIRST FLIGHT AND ON A CONTINGENCY BASIS. AN
EXTERNAL LEAKAGE VERIFICATION OF THE SYSTEM FOR THE FIRST FLIGHT AND
ON A CONTINGENCY BASIS. PROPELLANT LOADING EVERY FLIGHT. A SUBSYSTEM
INSPECTION.

(Eg INSPECTION:
RECEIVING INSPECTION
INSPECTION VERIFIES MATERIAL AND PHYSICAL PROPERTIES.
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CONTAMINATION CONTROL
CORPOSION PRITECTION IS VERIFIED BY JWSPEETIDH CLEANLINESS TO LEVEL

100 FOR MMH AND 100A FOR WTD 135 VERLFIED BY INSPECTION,

ASSEMBLY /INSTALLATIGN

DIMENSIONAL AMD VISUAL INMSPECTIONS ARE VERIFIED BY INSPECTIUN. PARTS
PROTECTION, COATING, AND PLATING PROCEDURES VERIFIED BY INSFECTION.
MANUFACTURING, ASSEMBLY, INSTALLATION PER SHOP TRAVELER VERIFIED BY

INSPECTION.

NONDESTRUCTIVE EVALUATION
PENETRANT AND X-RAY INSPECTION OF WELDS ARE VERIFIED BY INAPECTION.

CRITICAL PRDCESSES
WELDING IS VERIFIEG BY INSPECTION.

TESTING
ATP 15 WITHESSED AND VERIFIED BY IHSPEETIDH.

HAROL ING/PACKAGING
HANDLING AND STORAGE ENVIRODNMENT YERIFIED BY INSPECTION. PACKAGING

FOR SHIPMENT VERIFIED BY INSPECTION.

{0} FAILURE HISTORY:
N0 FAILURE HISTORY TO DATE.

(E) CPERATIONAL USE:
IF A FAILURE OCCURS PRIGR TC ET SEP USE CROSSFEED. FOR NOTICEABLE
LEAKS RATES QN-ORBIT, OUMP QNBOARD PROPELLANT,

USE CROSSFEED FOR ENTRY. THIS WOULD NQT BE SUFFICIEMT FOR HOMINAL
ENTRY. IF A LEAK OCCURS DURING ENTRY USE FAILED SYS DOWN TQ ZERO PVT
AHD SWITCH TO CRDSSFEED FDR REMAINDER OF ENTRY.
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RELIABILITY ENGINEERIMG: F.E. BARCENAS
DESIGM ENGINEERING B. DIPONTII °
QUALITY ENGINEERING +M. SAVALA .
NASA RELIABILITY

NASA SUBSYSTEM MANAGER
NASA QUALITY ASSURANCE
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